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' Veterinary Drugs I

2

Definition

Any substance applied or administrated to any food-producing animal, such as meat
or milk producing animals, poultry, fish or bees, whether used for therapeutic, prophylactic,

or diagnostic purposes, or for modification of physiological functions or behaviour.

To treat existing illness, to prevent future disease, and promote growth.

Pharmacological actions

biotics Tranquiliz
A N I I inflammatories Painkill E R
parasitics Growth-promot
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Regulatory framework
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Antibiotics at a glance

1928
Penicillin discovery
by A. Fleming
1880
Bacteria are evidenced
by L. Pasteur & R. Koch
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1900 1920 1940 1960 1980 2000 2015
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Antibiotics at a glance
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1928

1880

Bacteria are evidenced
by L. Pasteur & R. Koch

Penicillin
|

Novobiocin
Spiramycin

Virginamycin ~ Kasugamycin

Chlortetracycline Lincomycin
Bacitracin Miotmycin Fosfomycin
Chloramphenicol

Tetracycline Gentamicin

Erythromycin
Streptothricin Pristinamycin
Vancomycin

Oelandomycin
Streptomycin
Actinomycin Ampicilin
Colistin
Rifamycin Monensin
Cephalosporin

Gramicidin Oxytetracycline  Methicillin

Griseofulvin ~ Nystatin Kanamycin A

Teicoplanin

Polyoxin Thienamycin

lvermectin

Bedaquiline

Ciprofloxacin
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| Source: Le Monde, 2017, La santé & la médecine.
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Antibiotics at a glance

1880

Bacteria are evidenced
by L. Pasteur & R. Koch

* First antimicrobial resistance evidenced

Novobiocin
Spiramycin
Virginamycin ~ Kasugamycin
Chlortetracycline Lincomycin
Bacitracin Miotmycin Fosfomycin
Chloramphenicol — *
Tetracycline —* Gentamicin
Erythromycin *

Streptothricin

Pristinamycin

Vancomycin ¥
Oelandomycin Teicoplanin
Streptomycin —— * Polyoxin Thienamycin
Actinomycin Amp|C|II|n * lvermectin

Colistin *

Rifamycin Monensin

Cephalosporin *
Gramicidin Oxytetracycline Methicillin* Bedaquiline
Penicillin
Griseofulvin  Nystatin Kanamycin A Ciprofloxacin *
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Food materials

O Milk

O Meat

O Fish/seafood

o Egg
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l Food materials ) ( I
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Source: OECD/FAO, 2016, OECD-FAO Agricultural Outlook

o Milk
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______ Wheat —| |
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Complexity of the supply chain

0 Boulogne-sur-Mer (France)

Findus orders beef-meat lasagnes

e Metz (France) %

Comigel requires Tavola to manufacture the product (G:?

e Capellen (Luxemburg)

Tavola orders fresh meat to Spanghero

e Castelnaudary (France)

Spanghero requires a trader to purchase

e Cyprus e »
The trader subcontracts the order to another trader {
a Q s

in the Netherlands

The Netherlands
The Dutch trader orders the fresh meat in Romania at low price

Romania
A Romanian slaughterhouse provides Spanghero with horse meat

I

Meat routing
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I Non-compliant sample rates I

MILK DRUG RESIDUE
SAMPLING SURVEY

014 on the results from the monitoring of
‘medicinal product residues and other
ibstances in live animals and animal products

n = 736’907 samples
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DA

Food and Drug Administration
of Health and Human Servic
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2015 2016 2018

SNE
22N

1 Nestle

Research




Substances for screening

Antibiotics

B-Lactams (23)
Sulfonamides (21)

Quinolones (18)
Aminoglycosides (14)

Tetracyclines (10)

Macrolides (7) Benzimidazoles (14)

Amphenicols (3) Coccidiostats (11)
Diaminopyrimidines (2) Avermectins (6)
Lincosamides (2) Salicylanilides (4)
Rifamycins (2) Halogenated phenols (1)
Aminocoumarins (1) Imidazothiazoles (1)
Streptogramins (1) Organophosphorous compounds (1)
Praziquantel - P
Pyrantel Antiparasitics
Carprofen
Diclofenac
Flunixin
Meloxicam . .
Phenyibutazone Anti-inflammatories

Carazolol .
Chlorpromazine

Nylazine Tranquilizers . n=5

12 | Nestle
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A streamlined LC-MS/MS platform

Food sample

|
Test portion

Multiclass
(n=99 + 6)

Acidic
QUEChERS-like

LC-MS/MS

|
Test portion

B-Lactams
(n=23)

Alkaline
QUEChERS-like

LC-MS/MS

|
Test portion

]
Test portion

Aminoglycosides

Tetracyclines

(n=14) (n=10)
~ Molecularly Liquid-liquid
imprinted polymer extraction

LC-MS/MS

LC-MS/MS
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A streamlined LC-MS/MS platform

FO00 KICTIVES & CONTAMIMANTS. FAAT &, 218 )
: . Taylor & Francis
Bac kg round T —— @ kst

L —
Screening of veterinary drug residues in food by LC-MS/MS. Background and

challenges
Thiermry Delatour, Lude Racault, Thomas Bessaire and Aurélien Desmarchelier
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: 14 Test portion Test portion Test portion Test portion
©) Multiclass B-Lactams Aminoglycosides Tetracyclines

(N =99 + 6) (n = 23) (n = 14) (n = 10)

Acidic Alkaline Molecularly Liquid-liquid
QUEChERS-like QUEChERS-like imprinted polymer extraction

Stability study of veterinary drugs in standard solutions for LC-MS/MS screening
“Nestié Resaarch Center, institute of Food Safety and Anaytical Sclence, Lausanne, Swirzerlands 1GC Labar GmbH, Anslytical Senvice,

Aurélien Desmarchelier®, Philipp Feuerrigel®, Hassan Fathi Ahmed®, Julie Moulin®, Andrea Beck®,
Claudia Mujahid®, Thomas Bessaire®, Marie-Claude Savoy* and Pascal Mottier
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' Stream ‘Multiclass’ 1xSTC (screening target concentration) I

Quinolones in beef Avermectins in salmon
2.7e8 15 18 9.0e4 !
P Test portion
P — : |
oo ; Multiclass
(N =99 + 6)
g :: 456 § : -
g = Z Acidic
. o QUEChERS-like
3
LC-MS/MS
10 20 30 40 50 ime,er}?in 70 810 00 ' 10 20 | 30 40 ‘ime‘srfr?in " 60 g{)/ﬁx
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Stream ‘B-Lactams’

3.4e5

Intensity, cps

Skimmed milk powder at 1xSTC

16
' Compound Name STC pg/kg
1 Desacetylcefapirin 20
2 Amoxicillin 4
3 Tazobactam 25
a Ccefadroxil 50 Test portion
5 Sulbactam 25
6 Aspoxicillin 25
7 Cefapirin 10
9 8 Cefguinome 10 B-Lactams
17 9 Cefacetril 50 (n —_— 23)
10 Cefalonium 10
11 Cefalexin 50
1 12 Ampicillin a4
13 Cefuroxime 50 i
67 12,1314 Alkaline
15 14 Cefazolin 50 .
15 Cefoperazone 50 QUEChERs-IIke
16 Ceftiofur 50
19,20 . .
17 Piperacillin 10
18 Penicillin-G 4
19 Oxacillin 10 LC—MS/MS
20 Penicillin-v 10
8
21 21 Cloxacillin 10
2,3 r 2,23 2 Dicloxacillin 10
4,5 ‘ 23 Nafcillin 5
10 18
: ‘|
AN |
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Intensity, cps

5

Stream ‘Aminoglycosides’

12,13

14

[\

L

I

Dihydrostreptomycin
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35 40 45 50
Time, min

Egg powder at 1xSTC

Test portion

Aminoglycosides
(n=14)

Molecularly
imprinted polymer

LC-MS/MS
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Stream ‘Tetracyclines’ Meat-based babyfood at 1xSTC

7.9e5

5

Compound Name STC
ne/kg

1]

4-epi-tetracycling

Tetracycline

4-epi-oxytetracycline

Oxytetracycline

4-epi-demeclocycline

Demeclocycline

4-epi-chlortetracycline

Chlortetracycline

6-epi-doxycycline

[E 0 T I B RS R I O I ST =

BIG B|G B|IR|R|E &

Doxycycline

Intensity, cps

Y

0.0 05 1.0 15 20 25 3.0 35 40 45 50 55 6.0 85
Time, min

18

Test portion

Tetracyclines
(n=10)

Liquid-liquid
extraction

LC-MS/MS
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What'’s screening about?
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l What'’s screening about? .

Absent versus Present

Low versus High

Compliant versus Violative

Free versus Suspect
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Variation is a challenge for electrospray!
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Variation of food composition
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Interference with the matrix

56% of the analytes
elutes in the range 3-6 min

com

RT. 501
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l Process efficiency (PE) I

REC .. (%) ME (%) PE (%)

P
[
CI>J AreaSample ] ]
o) Signal of a sample spiked before extraction
8 AreaExtract o
— Signal of a sample spiked in the extract
)
S Area Eo S
B Sam p I e - Signal of the chemical standar
g = 5
=
< AreaEXtraCt () Area
x| Extract
b —
©
= AreaStandard
5=\ | Research
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Process efficiency (PE)

Absolute recovery

Rec,,. (%) x ME (%)

PE (%)

AreaSample
Signal of a sample spiked before extraction

AreaExtract
Signal of a sample spiked in the extract

AreaStandard
Signal of the chemical standard

AreaSample =
Q
AreaFXTram‘ da:) A rnn
X e AExtract
<
= AreaStandard
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‘ Process efficiency (PE) Infant I

formulae: a, b, ¢

Rec,,. (%) ME (%) PE (%) Milk

powders: d, e

Rifaximin Baby

food: f

Meat
powder: g

Fresh
meat: h, i

Amprolium
J Fish: |
Infant
cereal: k
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Food sample

Test portion
‘as is’

AR

Test portion

spiked at 1xSTC

Y

Sample preparation

B

LC-MS/MS analysis

Sample workflow
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Sample workflow

Food sample

Test portion Test portion
‘as is’ spiked at 1xSTC
AN A
Sample preparation
_ B
LC-MS/MS analysis

-
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Effective & reliable review of the data

‘As IS’ Spiked at 1xSTC

| w
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n Effective & reliable review of the data I

y el

b Dby

Time

r

Time

yr Y3

I

Time

(A): Sample is negative
(B): Sample is negative
(C): Sample is positive
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Effective & reliable review of the data

‘As IS’ Spiked at 1xSTC ‘As IS’ Spiked at 1xSTC

yF 7 Yr X |9
I e

Time Time Time Time

' ‘ (A): Sample is negative

(B): Sample has an odd behavior

\ (C): Sample is negative
B—— P -

e Time i;’é;/\ Research
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Screening based on absolute areas

Areag,

Areagg /

A
Time Time
Sample ‘as is’ )
(unspiked) Spiked at I1xstC
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Screening based on area ratios

Areagg

A

Time

Sample ‘as is’

(unspiked)

Areag;
Time Time
Spiked at 1XSTC Spiked at 2XSTC AN
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l Screening based on area ratios I

R Areag;
S1/S2 Area,
|
| Areag,
R Areagy
SB/S1~
Areag;
| Areag,
Areagy
A
Time Time Time
Sample ‘as is’ - : STpEE
mspikad) Spiked at 1XsTC Spiked at 2XSTC 5@& Research
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l Assessment of screening performance I

RSl/SZ

\_‘

RSB/Sl

Areag;

Areagg ‘ /

A
Time Time Time
Sample ‘as is’ - : STpEE
o ) Spiked at 1XsTC Spiked at 2XSTC 5@% Bk
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Signal response in food samples >-Hydroxythiabendazole |

Absolute area Area ratio
Areag;
Rsusz
Peak area Peak areas ratio
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Response per category — Screening with absolute area

Max.
Abundance 3 Quart. [ T ) i
| i Median
(peak area) 15t Quart.
4% 100 = l Min.
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Response per category — Screening with area ratio

Max.
37 Quart. [ T ! Medi
Area ratio 15t Quart. | l | edian
1.0 = Min.
05 1 =3 | T B — —_—
O L
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From variation within a category ...

AN
ﬁfaz\ Research
Nestle



... to variation across categories
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False response rates (n = 105 analytes)

Absolute area Area ratio
Threshold value Vit off
150'000 .-2 5 0.3 I g
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Take home message

» Liquid chromatography-mass spectrometry is a
suitable technique for multiresidue screening
of more than a hundred veterinary drug residues

in food.

> Instability of electrospray mediated by food
composition variation is a limitation for screening
in a broad range of commodities.

» The ‘Area ratio’ approach improves the efficiency i
and the reliability of the data review.

» The ‘Area ratio’ approach significantly improves
the screening performance in terms of false

responses.
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